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Abstract
Although rice is one of the most important cereals from nutritional point of view, very little information was available about its seed proteins when the present work was undertaken in early 1985. The main objective of the work was to gain information about the three seed proteins namely albumin, prolamin and glutelin using a few biochemical, biophysical and immunological approaches. During the course of this work (1985-88), several papers appeared describing properties and deposition of rice glutelin and prolamin. However, very little is still known about aspects such as biochemical properties of rice albumin, secondary structure of albumin and prolamin, and comparison of rice glutelin with other storage proteins using a variety of approaches. The work embodied in the present thesis aims to gain information on the above aspects about which no data are available to date. The salient features of the results obtained in the present work are summarized below: Partial biochemical characterization of rice albumin, prolamin and glutelin : Rice albumin which accounts for 7% of the total seed protein is a monomer of 60 kD with a pI value of 6.5. It is a glycoprotein with the partial N-terminal sequence as Asn-Asp-His-Gly-Val-Thr-Gly. Purified rice prolarain shows the presence of a single subunit of molecular weight 8.3 kD which is glycoprotein in nature. Its amino acid composition reveals a high content of proline and glutamine as compared to other amino acids. Its partial N-terminal sequence is Asp-Pro-Trp-Gly-Cys-Tyr-Glu. Rice glutelin, purified on DEAE-Sephacel, shows two subunits of molecular weight 28 kD and 21 kD and both are glycoprotein in nature. Its partial N-terminal sequence is as follows : Subunit I Mr = 21 kD Gly-Leu-Pro-Glu-Gly-Met Subunit II Mr = 28 kD Gly-Gln-Asp-Glu-Thr-Phe. Secondary structure of rice albumin, prolamin and glutelin While rice albumin shows a CD spectra typical to protein containing ?-sheet and ?-bends (reverse turn), rice prolamin is predominantly ? -helical in nature, which transforms to B-helical nature with the decrease in hydrophobicity. Rice glutelin exhibits a random coil structure with the presence of a small percentage of ? - helix secondary structure. Fluorescence analysis of rice albumin, prolamin and glutelin When rice albumin is excited at 274 nm, a maximum emission peak occurs of 350 nm. At 295 nm excitation, the emission spectrum is characterized by one emission peak at 338 nm. These results are typical of proteins containing both tyrosine and tryptophan residues. During denaturation with guanidine hydrochloride (Gdn.HCl), the relative fluorescence intensity decreases at 274 nm and 295 nm indicating unfolding of the protein molecule. When the fluorescence spectra of prolamin are examined at 274 nm and 295 nm; with a decrease in ethanol concentration (from 70% to 40%), there is a sudden increase in the relative fluoresecence at 50% ethanol indicating a further folding of the prolamin molecule before it unfolds at 40% ethanol concentration. In the presence of Gdn.HCl, prolamin undergoes denaturation except for a small part of the molecule which does not appear to undergo any structural change. In case of glutelin, there is a decrease in its relative fluorescence with a shift of its peak maxima to a shorter wavelength in the presence of increasing concentration of Gdn. HCl. This implies that either the tryptophan is on the surface of the protein or the solvent induces a conformational change that brings it to the surface. Development of sensitive immunoassay for quantitation of rice albumin, prolamin and glutelin A sensitive and rapid ELISA for quantitation of rice albumin is developed. This method employs conjugation of rice albumin antibodies and the enzyme peroxidase together to dextran. Using this conjugate, proteins as low as 0.1 ng are detected. Dextran conjugate has a ten fold greater efficiency of quantitating proteins than the commercial goat-anti rabbit IgG peroxidase conjugate. The method can be conveniently adapted for quantitation of other proteins. For rice glutelin, an ELISA is established which could detect glutelin as low as 0.5 ng. In case of rice prolamin, a rapid and sensitive radioimmunoassay is established with a lower limit of detection of 5 ng. Using the above immunoassays, the maximum synthesis of rice albumin, glutelin and prolamin is found to take place between 18 to 20, 6 to 8 and 10 to 14 days post anthesis, respectively. Codon usage analysis, stabilisation and compartmentalization of proteins: and assessment of homology of a few storage proteins genes with a special reference to rice glutelin The published rice glutelin gene sequence is compared with the available cDNA and the genomic sequences of twelve storage protein genes by codon usage analysis to assess the regions in rice glutelin gene where modification could be performed using site directed mutagenesis. In this study, it is observed that the codons AAT and AAC coding for aspargine are not preferentially used. Thus modification of these codons by site directed mutagenesis would lead to codons AAA and AAG coding for lysine. Since aspargine is found to be present in random coil or weak ? -helix while lysine is present in random coil or weak ? -helix, this modification may not affect the structure and accumulation of storage proteins in protein bodies. The DNA and protein sequence homology around putative processing site, canonical glycosylation site and postulated disulphide linkage site suggests that these three factors may be playing an important role in stabilization of conformation and compartmentalization of seed storage proteins. Comparisons of the known cDNA and genomic sequences by dot matrix analysis, hydropathy analysis, amino acid sequence alignment and nucleic acid sequence homology have demonstrated for the first time that rice glutelin shares a high homology not only with storage proteins namely legumin of Pisum sativum and AlABlB and A3B4 subunits of Glycine max but also with other storage proteins namely, vicilin and convicilin of Pisum sativum, phaseolin of Phaseolus vulgaris, AlABX and A5A4B3 subunits of Glycine max and oat globulin; and weak homology with patatin of Solanum tuberosum and napin of Brassica napus. The entire thesis has been organized in four sections. 
SECTION I summarizes the current information of seed storage proteins and genes in cereals. SECTION II includes partial biochemical and biophysical characterization of rice albumin, prolamin and glutelin. SECTION III deals with immunological characterization of rice albumin, prolamin and glutelin. New methodologies developed by us for quantitation of these proteins either by ELISA or RIA have been described in this section. SECTION IV analyzes the known cDNA and genoraic sequences of rice glutelin and globulin seed storage proteins from legumes, oat, potato and Brassica to assess the sequence homology so as to search for conserved and diverged regions in these genes for determining the probable sites that could be available for site directed mutagenesis. 
  	 


